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Description 
FOOD WASTE DISPOSER 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Ap- 
plication Serial Nos. 60/474,477 and 60/481,490, filed 
May 30, 2003, and October 9, 2003, respectively, both of 

which are incorporated by reference. 
Background 

[0002] The present disclosure relates generally to food waste 
disposers. 

[0003] A typical food waste disposer includes a food conveying 
section, a motor section and a central grinding section 
disposed between the food conveying section and the 
motor section. The food conveying section conveys the 
food waste to the central grinding section, which typically 
has a shredder plate that is rotated by the motor relative 
to a stationary grind ring. Lugs, which may be stationary 
(fixed lugs) or free to rotate (swivel lugs), are attached to 
the shredder plate. 



[0004] jhe stationary grind ring, wliicli includes a plurality of 

spaced teeth, is fixedly attached to an inner surface of the 
grinding section housing. In the operation of the food 
waste disposer, the food waste delivered by the food con- 
veying section to the grinding section is forced by the lugs 
against the teeth of the grind ring as the shredder plate is 
rotated by the motor. The teeth grind the food waste into 
particulate matter sufficiently small to pass from above 
the shredder plate to a discharge chamber located below 
the stationary grind ring and shredder plate. 

[0005] Conventional food waste disposers often use an induction 
motor to drive the rotating shredder plate. Known alterna- 
tives to induction motors include switch reluctance motors 
and brushed permanent magnet motors. It is desirable to 
minimize the amount of under-sink space occupied by a 
disposer to increase the useable area under the sink, and 
to decrease the disposer weight. However, due at least in 
part to the size of the motors used in known food waste 
disposers, the vertical height of known disposers (the dis- 
tance between the inlet and the bottom of the motor sec- 
tion) may be larger than is desired. 

[0006] Jhe present invention addresses shortcomings associated 
with the prior art. 



Summary 

[0007] A food waste disposer and associated method are dis- 
closed herein. The food waste disposer includes a food 
conveying section, a grinding mechanism, and a motor 
operably connected to the grinding mechanism. In certain 
exemplary embodiments, a brushless permanent magnet 
(BPM) motor is employed to operate the grind mechanism. 
A discharge chamber generally surrounds the grinding 
mechanism. Among other things, the configuration of the 
discharge chamber reduces the profile (vertical height) of 
the disposer. 

[0008] In disclosed exemplary embodiments, the grind mecha- 
nism includes a shredder plate that is rotatable by the 
motor and a stationary grind ring. Lugs are attached to 
the shredder plate to force food waste against or through 
the grind ring. The shredder plate defines a plane, and at 
least a portion of the discharge chamber is located above 
the plane, rather than being entirely below the shredder 
plate. The discharge chamber defines a discharge port, 
and a portion of the discharge port is located above the 
plane. 

[0009] The discharge chamber and the grind ring define a gap 
therebetween, which defines a cross-sectional area that 



increases from a first location to a discliarge port at tlie 

end of the discharge chamber. 
Brief Description of Drawings 

[0010] Other objects and advantages of the invention will become 
apparent upon reading the following detailed description 
and upon reference to the drawings in which: 

[001 1] Figure 1 is a perspective view of an exemplary food waste 
disposer. 

[0012] Figure 2 is a side view thereof. 
[0013] Figure 3 is a front view thereof. 

[0014] Figure 4 is a sectional view thereof, taken along line A-A 

of Figure 3. 
[0015] Figure 5 is a top view thereof. 

[0016] Figure 6 is a perspective view thereof, showing the dis- 
poser with the top section removed to illustrate the grind- 
ing and discharge sections of the disposer. 

[0017] Figure 7 shows an internal magnet rotor for the brushless 
permanent magnet motor of the disclosed food waste dis- 
poser. 

[0018] Figure 8 shows a stator for the for the brushless perma- 
nent magnet motor of the disclosed food waste disposer. 
[0019] While the invention is susceptible to various modifications 



and alternative forms, specific embodiments tliereof liave 
been sliown by way of example in the drawings and are 
herein described in detail. It should be understood, how- 
ever, that the description herein of specific embodiments 
is not intended to limit the invention to the particular 
forms disclosed, but on the contrary, the intention is to 
cover all modifications, equivalents, and alternatives 

falling within the spirit and scope of the invention. 
Detailed Description 

[0020] Illustrative embodiments of the invention are described 
below. In the interest of clarity, not all features of an ac- 
tual implementation are described in this specification. It 
will of course be appreciated that in the development of 
any such actual embodiment, numerous implementation-spe- 
cific decisions must be made to achieve the developers" 
specific goals, such as compliance with system-related 
and business-related constraints, which will vary from one 
implementation to another. Moreover, it will be appreci- 
ated that such a development effort might be complex 
and time-consuming, but would nevertheless be a routine 
undertaking for those of ordinary skill in the art having 
the benefit of this disclosure. 

[0021] Figures 1-6 show various views of an exemplary food 



waste disposer 100 having a reduced vertical lieight, or 
profile. The low profile disposer 100 has a food conveying 
section 110, a motor housing 112 and a grinding mecha- 
nism 114. The food conveying section conveys 110 the 
food waste to the grinding section 114, which includes a 
rotatable shredder plate 130 and a stationary grind ring 
132. In the illustrated embodiment, swivel lugs 134 are 
attached to the shredder plate 130. In other embodi- 
ments, fixed lugs may be employed. The motor section 
112 includes a motor 116 that rotates the shredder plate 
130. 

[0022] Unlike known disposers, the disclosed device 100 uses a 
discharge chamber 120 that generally surrounds the 
grinding mechanism 114. The discharge chamber 120 
ends with a discharge port 122 through which waste exits 
the disposer 100. In the illustrated embodiment, the dis- 
charge chamber 120 is located outside, rather than below, 
the stationary grind ring 132. In the illustrated embodi- 
ment, the rotating shredder plate 130 generally defines a 
horizontal plane, and the discharge chamber 120 and dis- 
charge port 122 are situated such that a portion thereof is 
located above the plane defined by the rotating shredder 
plate 130. In known disposers, the discharge port is lo- 



cated entirely below the grinding mechanism, including 
the rotating shredder plate and stationary grind ring. 
[0023] The configuration of the discharge chamber 120 allows 
the rotating shredder plate 130 to add velocity to the 
waste stream by centrifugal force. The discharge chamber 
120 defines a cross-sectional area that increases from the 
beginning of the chamber 120a to the discharge port 122. 
The drawings (best seen in Figure 5) show a gap 124 be- 
tween the back of the grind ring 132 and the discharge 
chamber 120 that increases in a clockwise direction 
(which is also the direction of the motor rotation in the il- 
lustrated embodiment). The increasing gap 124 causes a 
progressively larger amount of discharge to be accumu- 
lated in the discharge port 122 as the material exits the 
disposer. This configuration helps to increase the amount 
and speed of waste discharged (similar to a turbocharger 
horn). This configuration also helps to reduce the pres- 
sure differences present in the discharge solution as it 
exits the disposer 100 thereby reducing unwanted vibra- 
tions. 

[0024] The motor housing 112 incorporates the discharge cham- 
ber 120 and components of the grinding mechanism 114. 
Unlike current disposers, this design incorporates addi- 



tional functionality to tlie motor liousing. In order to re- 
duce the overall height of the disposer, part of the dis- 
charge chamber 120 and grinding components 114 are 
contained in the motor housing 114, rather than require 
an additional discharge section situated between the mo- 
tor and the grinding mechanism. This is possible because 
of the way the discharge chamber 114 is constructed. Be- 
side the benefit of a lower profile disposer, this allows for 
easier motor alignment because the entire motor housing 
consists of two pieces. 
[0025] Jo minimize the vertical height of the disposer, the exem- 
plary disposer 100 uses a brushless permanent magnet 
(BPM) motor 116. In certain implementations, a 0.75 hp to 
1.25 hp motor is sufficient. The aspect ratio of the BPM 
116 motor is such that the motor height is small with re- 
spect to the motor diameter, which is comparatively large. 
The advantage of this aspect ratio is two-fold: The motor 
can produce high locked rotor torque because the mag- 
netic field is acting on permanent magnets configured on 
a large diameter rotor. Secondarily, the large diameter ro- 
tor has high rotational energy when the disposer is oper- 
ating at normal speeds. The high rotational inertia is im- 
portant when grinding hard objects, such as, bones. 



[0026] The motor 116 includes a rotor 210, a shaft 212, and a 
stator 214. The stator 214 is formed from a plurality of 
laminations and includes windings 216 situated around a 
plurality of stator teeth 218. The rotor 210 is formed from 
a plurality of laminations mounted on the rotor shaft 212. 
The shaft 212 has a lower end connected to a bearing 
mechanism 220 on a lower end frame of the motor sec- 
tion 112. The shaft 212 has an upper end that passes 
through a bearing/sealing mechanism 222 and connects 
to the rotating shredder plate 130 of the grinding mecha- 
nism 114 by a suitable fastener. 

[0027] Figure 7 and Figure 8 illustrate an exemplary rotor 210 

and stator 214, respectively. The rotor 210 has permanent 
magnets 230 placed into a core section as shown in Fig- 
ure 7. The core section is typically made of stacked lami- 
nations, but uses no die-casting or windings. Ferrite mag- 
nets have traditionally been used in the rotor 210. How- 
ever, recent advances in materials have led to the use of 
neodymium-iron-boron magnets. These have energy lev- 
els five times greater than ceramic (ferrite) and allow the 
BPM motor 116 to be even more efficient and smaller. The 
magnets can be located in the rotor 210 as shown in Fig- 
ure 7, or in other embodiments, the magnets are attached 



to the outside of the rotor (i.e., as curved magnets). 

[0028] A BPI\/I motor uses electrical commutation eliminating the 
need for brushes. The rotor position must be known for 
an electrically commutated BPM to work, and in this re- 
gard the BPM can employ a rotor position sensor or a sen- 
sorless drive. For a BPM employing a position sensor, 
sensing devices such as Hall effect sensors can be used to 
determine rotor position. Alternatively, sensorless drives, 
which do not require position sensors, are also available. 
In these sensorless drives, the rotor position is deter- 
mined by analyzing electrical aspects of the motor. In ei- 
ther approach, an electronic controller (motor drive) is re- 
quired for this motor to properly sequence current to the 
various phases of the BPM. 

[0029] A food waste disposer with a BPM motor, such as dis- 
closed herein, has several advantages when compared 
with disposers employing other types of motors, such as 
switched reluctance motors, brushed permanent magnet 
motors, and an induction motors. Advantages include an 
overall smaller disposer size for comparable horsepower, 
which allows the BPM disposer to be smaller in vertical 
height (which frees up space under the sink) when com- 
pared with disposers employing these other types of mo- 



tors. More specifically, the disclosed BPM motor for the 
disposer has a stator lamination height of approximately 
0.4 inches, and a total stator height of approximately 1.5 
inches. The BPM disposer also weighs less than such other 
disposer approaches, with the stator, rotor and shaft of 
the disclosed BPM weighing approximately 3.0 pounds. 
This lighter weight is beneficial for a food waste disposer 
because it makes BPM disposer installation easier and 
shipping cheaper when compared with disposers employ- 
ing other types of motors. Additionally, BPM disposers use 
less electricity because the BPM motor has good effi- 
ciency, approximately 90 percent. Accordingly, electrical 
control circuitry need not be as large and as capable and 
handling high currents because the BPM motor's current 
draw is lower, easing motor control design and making 
the disposed cheaper to operate. Moreover, the BPM has 
higher starting torque when compared to comparable in- 
duction motors, which can eliminate jamming when the 
disposer is first started. Additionally, no centrifugal start 
switch is needed for a BPM as with induction motors, 
which adds undesirable height to an induction motor dis- 
poser. 

[0030] The particular embodiments disclosed above are illustra- 



live only, as the invention may be modified and practiced 
in different but equivalent manners apparent to those 
skilled in the art having the benefit of the teachings 
herein. Furthermore, no limitations are intended to the 
details of construction or design herein shown, other than 
as described in the claims below. It is therefore evident 
that the particular embodiments disclosed above may be 
altered or modified and all such variations are considered 
within the scope and spirit of the invention. 



